Introduction
To date, many reports have been published on the molding of various metal and ceramic powders by powder injection molding (PIM) technology "41.
However, there are no reports on the molding of carbon powder by PIM technology so far. We studied the applicability of PIM technology to the molding of carbon powder. In that case, the thermal debinding atmosphere should be selected carefully . When the green bodies produced by injection molding of carbon powder (meso carbon micro beads) are debound thermally in air, the carbon powder contained in the green bodies is oxidized, which seems to affect the characteristics of the sintered bodies. In this study , the green bodies produced by PIM of meso carbon micro beads were debound thermally in an oxidizing (air) and a nonoxidizing (N2) atmospheres, and the effects of the thermal debinding atmosphere on the sintered bodies were studied.
Since the starting material is carbon powder , use of an organic binder with high organic residue will lead to supply the carbon, and consequently to an increase in the sintered density and bending strength. We also studied the effects of the use of an organic binder with high organic residue on the sintered body. 
Table1
Organic binder compositions (vol%). It was clarified from Photo.! that when thermal debinding was performed in air at 320C and 6C/h, the density of the surface of the sintered body was considerably higher than that of the center. This is considered to be due to the plastic deformation of MCMB near the vicinity of the surface that is in contact with a metal die, which are caused by the shear stress produced during injection molding process.
Since the density of the surface of the debound body From Fig.3 , it was found that the sintered density decreases with increasing temperature and time.
When thermal debinding is performed in air at high temperatures for long periods, decomposition of the organic components in MCMB, which contributes to the self-sintering property, proceeds via oxidation.
Thus the binding power decreases. The green bodies produced by injection molding of MCMB using polyamide (PA/PW/UW) as organic binder were debound using acetone, and then sintered under the conditions shown in Fig.2(B) . The sintered density and bending strength were 1.770Mg/M3 and 42.62MPa, respectively, which were much higher than those for sintered bodies debound thermally in N2. 
Conclusions
The green bodies produced by injection molding of MCMB were debound thermally in oxidizing and nonoxidizing atmospheres, and the effects of the atmosphere on the characteristics of the sintered bodies were studied.
(1) Thermal debinding performed in oxidizing atmosphere must be accomplished at high temperatures and for long periods in order to produce the sintered bodies without cracks. However, since the organic components in MCMB are decomposed by oxidation, sintered density and bending strength decrease.
(2) When thermal debinding was performed in a nonoxidizing atmosphere, the sintered bodies exhibited high sintered density 1.1 -1.2 times and bending strength 8.5^-24.7 times as compared to those of the sintered bodies debound thermally in an oxidizing atmosphere.
(3) When the polyamide with high organic residue was used as the organic binder and solvent debinding was performed, the sintered density and binding strength were 1.770Mg/m3 and 42.62MPa,respectively.
